Abstract: Polarisation-and phase-vortices are emerging as light-beams of immense interest in several scientific and technological applications. We review recently developed techniques for generating them, as well as manipulating their nonlinear optical properties, with optical fibers.
In the last decade, perhaps the most extensively studied complex beam-shape of light is the class of vortex beams, which possess phase or polarization singularities 1, 2 . These beams have several potential scientific and technological applications, such as laser-based electron and particle acceleration 3 , single-molecule spectroscopy 4 , higher-dimensional quantum encryption 5 , optical tweezers that can apply torques 6 , and metal machining 7 . A recently developed fiber that resembles an anti-guide, and this closely mirrors the field profile of optical vortices, has enabled their stable generation and propagation in optical fibers, for distances exceeding 100 meters 8 . This fiber also possesses the intriguingly counter-intuitive property of being polarisation-maintaining despite being strictly cylindrically symmetric, a prospect hitherto considered infeasible with optical fibers. Since fibers are well known for their ability to offer nonlinear and dispersive tailoring of light, this opens the door to studying, and exploiting, nonlinear phenomena with such beams 9 . This talk will discuss these intriguing possibilities 10 enabled by fiber propagation of beams that have long been considered interesting, but hitherto unstable in nature. 
